Initially the measured data were evaluated with an already existing, basic model published by Nägele et al. 1 to confirm consistency of our data. Some problems were encountered, like the overshoot of the HP pool at the day/night transition. Within the next steps we resolved this problem by introducing an explicit toggle between starch synthesis during the day and degradation during the night. This was achieved by separately splining synthesis and degradation. Additionally, the respiration rate was kept constant throughout the whole 24 h cycle and CO 2 uptake was adjusted accordingly, thus to reach the measured NPS. This was motivated by the assumption that mitochondrial respiration is necessary to provide reducing equivalents for nitrogen fixation during the day 2,3 . Further progress was achieved by dividing combined metabolite pools into individual components, which enabled a more precise simulation of their dynamics. For example, the combined CaAa pool was divided into an Aa, Cit and Mal/Fum pool. Separation of Cit from Mal/Fum was an important step, because
implement cycling between Cit and Mal/Fum according to the TCA cycle reactions, which is likewise accepted in several other models [5] [6] [7] [8] . With increasing model complexity simulation times rose significantly and almost doubled from 3 -4 hours up to 6 -7 hours. In the models 1 to 5, the maximal reaction rate of enzymes was optimized for each time step within the borders defined by measured values (mean ± standard deviation, see Fig. S9 ). In order to reduce computing time, the maximal reaction rates of the enzymes were codified by a smoothing spline through the measured values and the splined values for discrete time points were used for modeling. This nearly halved the computing time. With splines for all maximal reaction rates of sucrose cycle enzymes, hexose dynamics were wiped out, especially for the gin2-1 mutant. However, as soon as parameter estimation was allowed for the hexokinases, hexose dynamics were recovered. We thus decided to keep the parameter estimation for hexokinase, because these parameters are also the main difference between Ler and the gin2-1 mutant. To finally estimate the allocation of excess carbon to sink export or source structural carbon formation, we included the calculated structural carbon gain after 24 h as an endpoint that had to be reached by the model and introduced a mass balance equation from HP and Aa to structural carbon and export. No further restrictions were made for modeling structural carbon formation and C-export, and therefore the course of the curve is solely the result of parameter optimization. 
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